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Description 



INDICATOR FOR A HYBRID ELECTRIC 

VEHICLE 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates to indicators for use in hy- 
brid electric vehicles having an internal combustion en- 
gine and at least one electric traction motor. 

[0003] 2. Background Art 

[0004] Hybrid electric vehicles typically include an internal com- 
bustion engine and an electric traction motor arranged in 
series, parallel and parallel/series configurations. 

[0005] with such vehicles, it is desirable for an operator to know 
that the engine and/or the electric motor is running. The 
driver can easily tell that the engine is running because of 
the noise it produces by the engine. In contrast, the low 
noise of the motor can make it difficult for the driver to 
tell whether the motor is running. In some cases, the elec- 



trie motor noise can be so low that the driver may not 

even hear it running. 

[0006] Accordingly, there exists a need to indicate to the driver 

that the electric motor is running. 
Summary of Invention 

[0007] one aspect of the present invention relates to instrument 
clusters configured for an electric vehicle having an en- 
gine and an electric traction motor. In accordance with the 
present invention, the instrument cluster can include a 
tachometer gauge and an electric only indicator. 

[0008] The tachometer gauge can be arcuate shaped and include 
a needle pointer for displaying revolutions per minute 
(RPM) of the engine by pointing to a portion of the gauge. 

[0009] The cluster can also include an electric only indicator. The 
electric only indicator is active when the vehicle is in elec- 
tric only mode to indicate that the motor is running. 

[0010] The electric only indicator can be positioned below a zero 
increment of the tachometer gauge to be reached by the 
needle pointer for indicating electric only mode. The nee- 
dle pointer can then be controlled to point to the gauge to 
indicate an electric only mode. Alternatively, the electric 
only indicator can include an LED to illuminate a graphic 
for indicating electric only mode. 



[0011] The cluster can also include a controller. The controller 
can be configured for receiving an RPM signal and an en- 
gine on/off signal from a vehicle controller. The controller 
can then control a positioning of the needle to point it at 
desired portions of the tachometer gauge. In addition, the 
controller can control the needle to point at the electric 
only indicator or to illuminate the LED. This allows the 
controller to indicate RPM or to indicate the electric only 
mode. 

[0012] The controller can be configured to indicate electric only 
mode if any of the following conditions are true: the RPM 
is less than a predefined threshold; the RPM signal is 
missing for a predefined period of time and an engine on/ 
off signal indicates the engine is off; or the RPM signal is 
invalid for a predefined period of time and the engine on/ 
off signal indicates the engine is off. 

[0013] ^ j Sj therefore, an advantage of the present invention that 

the indicator can be used for indicating to the driver that 

the electric motor is running even though the driver may 

not hear the motor running. 
Brief Description of Drawings 

[0014] FIG. 1 illustrates an instrument panel cluster in accor- 
dance with the present invention; 



[0015] FIG. 2 illustrates control of the instrument panel in accor- 
dance with the present invention; and 

[0016] FIG. 3 illustrates a flowchart of a method for indicating 
electric only mode in accordance with the present inven- 
tion. 

Detailed Description 

[0017] FIG. 1 illustrates instrument cluster 10. Instrument cluster 
10 communicates information to a driver through a num- 
ber of indicators. The driver can use the indicators for 
monitoring and controlling vehicle operation. 

[0018] instrument cluster 10 can be used with any electric vehicle 
having an engine and an electric traction motor where one 
or both of the engine and motor can be used to drive the 
vehicle. One common type of electric vehicle which is 
suitable for the present invention are so called hybrid 
electric vehicles and include series hybrid electric vehicles 
(SHEV), parallel hybrid electric vehicles (PHEV), and paral- 
lel/series (powersplit) hybrid electric vehicles (PSHEV). 

[0019] instrument cluster 10 includes anti-lock braking system 
(ABS) indicator 18, seat belt indicator 20, air bag indicator 
22, traction indicator 24, temperature indicator 26, left 
turn signal indicator 30, information indicator 32, high 
beam indicator 36, engine warning indicator 38, right turn 



signal indicator 40, parking brake indicator 44, service in- 
dicator 46, transmission indicator 48, oil change indicator 
50, battery indicator 52, and theft indicator 54. 

[0020] instrument cluster 10 further includes temperature gauge 
60, tachometer gauge 62, speed gauge 64, and oil gauge 
66. These gauges display levels relative to value ranges 
printed thereon. Tachometer gauge 62 and speed gauge 
64 further include alphanumeric displays 70 and 72 to 
provide alphanumeric messages. 

[0021] Alphanumeric gauge 72 includes engine ready indicator 

74 and PRND indicators 76. Indicators 70 and 72 are digi- 
tally controlled and provide the display by illuminating 
light emitting diodes (LEDs) or liquid crystals. Virtually any 
message can be provided by the alphanumeric indicators. 

[0022] Tachometer gauge 62 includes electric only indicator 80. 
Electric only indicator 80 is preferably a binary indicator 
having a graphic shaped like a motor. Electric only indica- 
tor 80 can include a chim (not shown) for chimming upon 
initial activation of electric only mode. 

[0023] Electric only indicator 80 indicates whether electric only 
mode is on or off. Electric only mode corresponds with an 
engine of the vehicle being shutoff yet the vehicle is still 
capable of being driven by an electric traction motor. 



[0024] Electric only indicator 80 allows the driver to know that 
the electric motor is running and that the vehicle can still 
be driven even though the driver is not hearing the engine 
or the electric motor. This is advantageous because the 
electric motor tends produces low noise that can be so 
low that the driver cannot hear it running. Electric only in- 
dicator 80 eliminates the problem of the driver having dif- 
ficulty in determining whether the electric motor can be 
used to drive the vehicle. 

[0025] FIG. 2 schematically illustrates control of instrument panel 
10 in accordance with the present invention. Controller 82 
is provided to control instrument cluster 10 and the indi- 
cator therein. Without limiting the present invention, con- 
troller 82 at least receives signals from vehicle system 
controller 84 to control tachometer gauge 62 and electric 
only gauge 80. 

[0026] Controller 82 preferably receives engine revolution speed 
signals in the form of revolutions per minute (rpm) signal 
88 and an engine on/off signal 90. Engine on/off signal 
90 indicates whether the engine is on or off, i.e., whether 
the engine is receiving gas for internal combustion. Other 
signals can also be received by controller 82 for control- 
ling the other indicators and gauges but these signals are 



not shown. 

[0027] rpm signal 88 and engine on/off signal 90 are communi- 
cated to vehicle system controller 84 by engine controller 
94. Engine controller 94 controls the engine as under- 
stood by one having ordinary skill in the art. Alternatively, 
RPM signal 88 and engine on/off signal 90 can be com- 
municated directly to controller 82 from engine controller 
94. 

[0028] Controller 82 controls positioning of tachometer needle 
96 based on RPM signal 88 during engine operation. As 
shown, tachometer gauge 62 includes an arcuate range 
pattern of 0 to 6,000 RPM printed thereon. Tachometer 
needle 96 is positioned by controller 82 to one of the RPM 
increments to display to the driver the current RPM of the 
engine. 

[0029] | n one aspect of the present invention, controller 82 can 
also control tachometer needle 96 to indicate electric only 
mode. This is done by positioning tachometer needle 96 
to a position below the zero increment corresponding 
with electric only indicator 80. This is done when the en- 
gine is shutoff and to indicate the vehicle can still be 
driven by the electric traction motor, i.e., when the vehicle 
is operating in electric only mode. 



[0030] Controller 82 periodically checks RPM signal 88 to deter- 
mine whether engine is shutoff. Preferably, controller 82 
checks RPM signal 88 every 100ms to determine the en- 
gine to be shutoff if RPM signal 88 drops below a prede- 
fined threshold, typically 100 RPM. Other conditions can 
also be required to determine electric only mode beyond 
merely determining that the engine is shut down. Prefer- 
ably, the controller must determine a successful engine 
start and that a battery used to power to the electric mo- 
tor is sufficiently charged. This is done to prevent false 
indications caused by initial turn on of the vehicle or in- 
sufficient battery charge to drive the vehicle. 

[0031] Some conditions can prevent communication of RPM sig- 
nal 88 to controller 82. Other conditions can cause invalid 
communication of RPM signal 88 to controller 82. Con- 
troller 82 is still able to determine electric only mode dur- 
ing these conditions based on engine on/off signal 90. 
Preferably, electric only mode is determined if RPM signal 
88 is missing for more than a predefined period of time 
and engine on/off signal 90 indicates the engine is off or 
if RPM signal is invalid for a predefined period of time and 
engine on/off signal 90 indicates the engine is off. The 
period of time in both cases is typically one second. 



[0032] | n one aspect of the present invention, controller 82 can 
also indicate electric only mode activation without con- 
trolling tachometer needle 96. In this case, an LED (not 
shown) is provided for illuminating electric only indicator 
80. The vehicle is in electric only mode when electric only 
indicator 80 is illuminated and is not in electric only mode 
when electric only indicator 80 is unilluminated. The de- 
terminations of whether the vehicle is in electric only 
mode is determined as described above. 

[0033] FIG. 3 illustrates flowchart 100. Flowchart illustrates a 

method for indicating engine and motor mode operation 
in electric vehicles having an engine and an electric motor. 

[0034] Block 102 relates to receiving signals from vehicle system 
controller 84. Preferably, the signals at least include RPM 
signal 88 and are received by controller 82, and optionally 
engine on/off signal 90. The addition of engine on/off 
signals can be advantageous for indicating electric only 
mode if RPM signal 88 is missing or invalid. 

[0035] Block 104 relates to displaying the RPM on tachometer 

gauge 62 based on the signals received in block 102. The 
RPM can be display by controlling tachometer needle 96 
as described above. Alternatively, a digital display (not 
shown) can replace arcuate range. 



[0036] Block 108 relates to displaying in a binary display electric 
only mode if the RPM drops below a predefined threshold. 
This can be done by controller 82 either positioning 
tachometer needle to electric only indicator 80 or by illu- 
minating electric only indicator 80, as described above. In 
addition, this can further include controller 82 activating a 
chim upon initial activation of electric only indicator 80. 

[0037] while the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 



